Introduction
Two cases of dermal gangrene have been seen following warfarin therapy. In both cases, the loading doses of warfarin were administered in the presence of impaired hepatic function and proved to be inappropriately high.
Case no. 1
A 62-year-old woman was admitted four weeks following a routine cholecystectomy with a history suggestive of multiple pulmonary emboli. Her haemoglobin was 10-2 g/dl with an iron deficiency picture, hepatic enzymes were elevated -SGOT 66 i.u./l (normal 5-17 i.u./l), SGPT 63 i.u./l (normal 5-17 i.u./l), y GT 42 i.u./l (normal 0-16 i.u./l), bilirubin and alkaline phosphatase were within normal limits. She was given intravenous heparin 10 000 units 6-hourly for 48 hr and 30 mg warfarin orally.
Two days later her prothrombin time was 44 sec (control 11 sec) so that no further warfarin was given. The next day she complained of pain in the right hypochondrium. On examination, a striking raised erythematous skin lesion measuring 8 by 4 cm with sharply demarcated edges was found to be extremely tender. A provisional diagnosis of intracutaneous haemorrhage due to overdosage with anticoagulant was made. The prothrombin time was 64 sec (control 13 sec) and 10 mg of vitamin K1 were given intravenously. Over the next week the affected area blistered and then became necrotic; finally, being covered by a black eschar (Fig. 1) . Her haemoglobin fell to 8-5 g/dl and it was eight days before the prothrombin time fell to within the therapeutic range. At this time small doses of warfarin were reintroduced without complications and the prothrombin time was satisfactory. The lesion took four months to heal, leaving only a small scar.
Case no. 2 A 49-year-old man was admitted with bacterial endocarditis on the aortic valve with severe cardiac failure and an emergency aortic valve replacement was undertaken. Before surgery his prothrombin time was slightly elevated at 16 sec (control 12 sec) and hepatic enzymes were elevated -SGOT 44 i.u./l (normal 5-17 i.u./l), SGPT 55 i.u./l (normal 5-17 i.u./l). The serum bilirubin was normal -16 Ftmol/l (normal 5-16 timol/l). Three days following surgery his haemoglobin was 11 9 g/dl and he was given a 30-mg loading dose of warfarin according to the routine practice of the unit. Four days later, large bruises were noted over his left chest, right hypochondrium and right arm. His prothrombin time was 74 sec (control 12 sec) and a diagnosis of intracutaneous haemorrhage was made. Vitamin K1 was given but the prothrombin time took ten days to fall within the therapeutic range. As in Case no. 1, the lesions became gangrenous and a black eschar formed (Fig. 2) ; skin grafting was required. His haemoglobin fell to 10-4 g/dl. Warfarin was reintroduced but his anticoagulation was always difficult to control. After repeated questioning he finally confessed to being a heavy drinker.
Discussion
Dermal gangrene was first recognized as a complication of oral anticoagulation using dicoumarol (Verhagen, 1954) but it can be caused by any of the coumarin derivatives. More cases are seen in women than men but the incidence is estimated to be less than 1 in a 1000. The lesions typically occur three to nine days after the start of therapy and may be single or multiple, commonly involving areas with abundant subcutaneous fat such as buttocks, abdomen, thighs and breasts. Lesions of the face have never been described. Usually the patient complains of pain and an elevated, tender, erythematous patch is seen over the affected area. Petechial haemorrhages may be seen and the lesion may stop at this point. More commonly, it becomes discoloured and, within a day, becomes necrotic with haemorrhagic blisters. The necrosis involves the whole skin and penetrates the subcutaneous fat. Over the next week a black, leathery eschar forms and healing may take months. Skin grafting may be required for extensive scarring, and amputation of breasts and genitalia has been described (Kipen, 1961; Vaughan et al., 1969) .
The actual cause of the lesion remains unknown. Histological studies have been made but are difficult to interpret as they have been performed following the onset of necrosis (Nudelman and Kempson, 1966;  Davis, Wiley and Faulconer, 1972) . Leucocyte infiltration, venous thrombosis and perivascular haemorrhages involving the capillaries and venules are described. On the basis of these findings it has been hypothesized that the coumarin derivatives act directly on the dermovascular loop (Nalbandian et al., 1965 
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Case reports with anticoagulant is discounted as the primary cause of the syndrome as such lesions are not seen in extensive cutaneous haemorrhages due to haemorrhagic conditions such as heparinization, avitaminosis K, vitamin C deficiency, haemophilia and fibrinogenopenia (Jordal, 1956; Koch-Weser, 1968 ). In addition, most authors claim that there was no overdosage with anticoagulant in their cases. However, a critical review of prothrombin times seen in cases due to warfarin reveals that most were probably overtreated by present-day criteria (Table 1) . Certainly, both the present cases had excessively high prothrombin times and significant haemorrhage occurred. An interesting observation is the sudden change in prothrombin times seen in affected patients compared with controls when coumarin anticoagulants are restarted (Viets and Gebauer, 1968) . Such changes might be expected in patients with compromised hepatic function. It may be that sudden falls in coagulation factors initiate the pathological process which is then complicated by haemorrhage.
The clinical course of the established lesion is not affected by the administration of vitamin K, hypothermia, vasodilators, sympathetic nerve block and vitamin C. Amputation, resection, debridement and skin grafting are sometimes necessary. As in the present two cases, warfarin can usually be reintroduced with no further complications but recurrence of lesions has been described (Jordal, 1956) .
